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This report summarizes and highlights the activities in support of the Space

Transportation using Electrodynamic Propulsion Atmospheric Ionospheric Research

Small Expendable Deployer Satellite (STEP-AIRSEDS) Project for the period of May 16,

2000 through September 28, 2001.

The Alpha Technology, Inc. was tasked to provide support to the MSFC in requirements

development and in verification activities. Specifically, the Alpha Technology, Inc. task

was to: (1) develop and maintain the STEP-AIRSEDS Project System Requirements

Database; (2) develop and maintain the STEP-AIRSEDS requirements verification

definition and planning support database; (3) perform requirements flow down analysis

of STEP-AIRSEDS Project System Requirements to TMTC Level IV Requirements; (4)

provide system engineering guidance to the Project as needed; (5) provide guidance to

TMTC in preparation of Level IV Requirements; and (6) provide support to STEP-

AIRSEDS meetings, reviews, and telecons as needed.

A preliminary STEP-AIRSEDS Project System Requirements RVC Database was

developed and submitted to the Project in September of 2000. The database was updated

based on the latest STEP-AIRSEDS study results and coordination with TMTC and was

submitted to the Project Office on December 15, 2000 for MSFC and TMTC review. A

partial tabletop review of the STEP-AIRSEDS Project System Requirements RVC

Database was conducted with MSFC and TMTC on February 27, 2001. Subsequent to the

table top review the decision was made by the Project Office to develop a STEP-

AIRSEDS Project Requirements Document (PRD) defining the top level requirements for

the project in lieu of the STEP-AIRSEDS Project System Requirements RVC Database.

A draft STEP-AIRSEDS PRD was developed and submitted to the Project Office for

review on March 13, 2001. Approved review comments were incorporated into the PRD

and the updated version of the PRD was submitted to the Project Office on April 5, 2001

for posting on the MSFC Virtual Research Center (VRC). A final update of the Project

PRD was made in September of 2001 and was submitted to the Project Office.

Several TMTC developed STEP-AIRSEDS documents were reviewed during the course

of the task. Documents reviewed included the Master Test Plan, the Optimal Tether

Report, the STEP-AIRSEDS Deployer System Development Report, and several other

test plans, study reports, and test procedures. Review comments and recommendations

were submitted to the Project office for consideration. Telecons with TMTC covering the

document review comments were supported.



Recommendationsandguidancewasprovidedto TMTC throughouttheperiodof thetask
indevelopmentof theLevel IV systemrequirements.Bothgeneralcommentsand
recommendationsanddetailedexamplesin theform of aProjectSTEP-AIRSEDS
SystemRequirementsDatabasewereprovidedto TMTC asaguidein therequirements
development.An assessmentof thedraftTMTC SystemRequirementsDatabasewas
performedin Mayof 2001andrecommendedchanges,with examples,weresubmittedto
theProjectOfficeandTMTC for consideration.

A secondversionof theTMTC requirementswasreceivedonSeptember1,2001.These
requirementswerein theformof aProjectRequirementsDocumentanddefinedonly the
additionalrequirementsthatwereexpandedfrom theMSFC STEP-AIRSEDSProject
RequirementsDocument(PRD)asacontinuationof theMSFCPRDrequirementsas
sub-paragraphs.As such,thedocumentis notastand-alonesetof requirements.Thenext
levelof requirementsshouldbethesystemrequirementsdefinedin full to standalone
with all PRDrequirementsfloweddown. TheSeptemberversionof thesystem
requirementswasof lessmaturity thantheearlierdraftversion. A considerableeffort is
requiredto adequatelydefinetheLevelIV systemrequirements.

Supportwasprovidedfor theSTEP-AIRSEDSProgramReviewconductedby TMTC at
MSFConJune13and14,2001.Supportwasalsoprovidedasrequiredfor meetingsand
bi-weeklyteleconsandto TMTC in their developmentof thesystemrequirements
database.

A requirementsflowdownanalysiswasconductedandarequirementsflowdown matrix
wasdevelopedto link theTMTC systemrequirementsto theSTEP-AIRSEDSPRD
requirements.Theanalysiswasbasedon thelatestTMTC requirementsprovidedat that
time.Theflowdownanalysisresultedin identifyingasignificantnumberof PRD
requirementswith nofloweddownor linkedsystemrequirement.TheTMTC System
RequirementsDatabase,asprovidedto AlphaTechnology,is consideredincomplete.All
PRDrequirementsshouldbefloweddownto thenext level (TMTC System
RequirementsDatabase)of requirement.Also, manyof therequirementsin theTMTC
SystemRequirementsDatabasearenotcompletein theRVC definition formatandmany
shouldberewordedin arequirementstatementstructure.

A secondrequirementsflowdownanalysiswasperformedwith arequirementsflowdown
matrix,basedon thefinal TMTC PRDrequirements,provided.This flowdown analysis
alsoresultedin a significantnumberof MSFCPRDrequirementswith no floweddown
or linkedsystemrequirementandis reflectedin therequirementsflowdown matrix
provided.

Thefollowing recommendationsaresubmittedfor consideration:
1. The STEP-AIRSEDSContractorto continueto developtheSTEP-AIRSEDSSystem
Requirementsin thefilemakerdatabaseformat. Thesystemlevel requirementsmustbe
specificasto therequirementstatement,a validrequirement,andbeverifiable,accurate
andcomplete.Theserequirementsshouldbecompletedin the late formulationphaseof



theprojectfor theSRR. It is recommendedthattabletop reviewsof therequirementsbe
performedby theMSFCandContractorprojectteams.BoththeMSFCPRDandthe
system/subsystemrequirementsshouldbemaintainedcurrentwith Projectdevelopment.
2. Thesystemrequirementsdatabaseshouldbea standalonesetof requirementswith its
own sequentialnumberingsystem.Thenumbersdonotnecessarilyhaveto correspondto
theMSFCPRDrequirementnumbers.
3.It is recommendedthatthe initial STEP-AIRSEDSProjectsystemrequirements
developedby AlphaTechnology,Inc. in thefilemakerdatabaseformatbeusedby the
STEP-AIRSEDScontractorasaguideandexamplein thedevelopmentof the lower level
systemrequirements.
4. After thecompletesetof systemrequirementshavebeendefinedin thedatabase
format,flowdownanalysesshouldbeperformedto verify thatall thePRDrequirements
havebeenfloweddown.
5. Theverificationdescription,criteria,andcomplianceinformationmustbedefinedin
theearlyimplementationphaseof'theProject.Theinformationmustbecompleteand
accurate.It isalsorecommendedthatatabletopreviewbeperformedon this
informationby theprojectteamsto ensuretheaccuracyandcompleteness.The
verificationdescriptionsdefinedin thesystemrequirementsdatabaseandtheestablished
verificationprogrammustbecompatible.

Thefollowingdocumentationitemsof latestissuewasprovidedto the STEP-AIRSEDS
ProjectOffice:
1. STEP-AIRSEDSProjectRequirementsDocument,datedSeptember25,2001.

(HardcopyandCD).
2. STEP-AIRSEDSMSFCPRD/TMTCSystemRequirementsFlowdownMatrix, dated

September25,2001. (HardcopyandCD).
3. STEP-AIRSEDSMSFCPRD/TMTCPRDRequirementsFlowdownMatrix, dated

September25,2001. (HardcopyandCD).
4. STEP-AIRSEDSProjectSystemRequirementsDatabase,datedDecember15,2000.

(CD).
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